T he South East Asia region (SEAR) is one of the 6 functional regions of the World Health Organization (WHO) and the International Agency for Prevention of Blindness (IAPB). The SEAR consists of 11 countries, namely, Bangladesh, Bhutan, India, Indonesia, Maldives, Myanmar, Nepal, North Korea, Sri Lanka, Thailand, and Timor Leste. The population of these 11 countries at 1,761,000,000 is approximately 26% of the world's population. Using published information, the WHO reported global data on visual impairment in 2010 for all 6 WHO regions. 1 As per the 2010 estimate, 4.24% of people around the world were visually impaired: 0.58% were blind (visual acuity less than 3/60) and 3.65% had impaired vision (visual acuity between 6/18 and 3/60). This amounted to 39.36 million people blind and 246.02 million people with moderate to severe visual impairment (MSVI): a total of 285.389 million people with any kind of visual impairment. The SEAR was home to 12.049 million (30%) blind people and 78.482 million (32%) people with vision impairment in the year 2010.
The Vision Loss Expert Group reported that 32.4 million were blind (31.8 million in 1990) and 191 million people (172 million in 1990) had MSVI: a total of 223 million blind or visually impaired in the year 2010. Despite this increase in the number of people blind or visually impaired, vision loss due to preventable or treatable causes (cataract, uncorrected refractive error, trachoma, glaucoma, diabetic retinopathy) had decreased from 68% in 1990 to 65% in 2010 and MSVI had decreased from 80% in 1990 to 76% in 2010. 2 In the past decades, several rapid assessment of avoidable blindness (RAAB) studies have been conducted in some of the countries in the region. Some of these data are part of the IAPB Vision Atlas.
3 However, the Vision Atlas did not include some of the more recent data published in 2017. This communication is primarily based on these reports. We also performed an intercountry comparison of the region with an objective to help devise country-specific and regional action plans.
MATERIALS AND METHODS
The data were collected from 3 sources: 1) the IAPB country chairs (10 of 11 countries, with the exception of North Korea); 2) the PubMed referenced recent publications using the key words "blindness," "low vision," "vision impairment," and "south east Asia" from January 2000 to December 2017; and 3) the recent RAAB data from Indonesia, Maldives, Sri Lanka (unpublished), and Timor Leste. As the RAAB is a survey for the elderly population, these reports do not include pediatric (younger than age 16) and adult (younger than age 50; in Sri Lanka, younger than age 40) people.
The RAAB surveys in Bhutan, Maldives, Sri Lanka, Thailand, and Timor Leste were country-wide and the studies in Bangladesh, India, and Indonesia were done in selected districts (Bangladesh: 8 of 64 districts; India: 16 districts in 15 states; Indonesia: West Java province). [4] [5] [6] [7] [8] [9] [10] [11] The RAAB methodology has been described in detail before. 12 In each country the sample size was calculated based on the blindness prevalence. Clusters were selected and each individual was examined in a specially set up examination center. With some variation in sequence in different countries, the examinations consisted of the following: 1) basic data including the study participant's demographics (name, age, sex), any eye surgery/treatment, and history regarding the use of distance and near vision spectacles; 2) distance vision 10 Indonesia (West Java) 11 Maldives (>50 y) 5 Sri Lanka (> 40 y) 6 Thailand (> 50 y) 7 Timor Leste (>50 y) Clusters measurement using tumbling E or Early Treatment Diabetic Retinopathy Study chart placed at 6 m, brought to 3 m and 1 m for those unable to read the chart at the given distance; 3) flashlight external eye and adnexa examination; 4) refraction, either manual or using an autorefractometer; 5) slit lamp examination; 6) direct ophthalmoscopy; and 7) dilated pupil examination when pinhole visual acuity was less than 6/18 unless there was obvious cause(s) such as corneal opacity or cataract.
RESULTS
We included 8 studies: 7 published (or in press) from Bangladesh (2016), Bhutan (2013), India (2008), Indonesia (2014), Thailand (2014), Maldives (2017), and Timor Leste (2017) and unpublished data from Sri Lanka (Table 1) . In these 8 studies 108,987 people were screened. The design effect was similar and response rate was encouraging. The population of the study area determined the sample size. Cataract was the commonest cause of blindness and severe visual impairment in all countries (highest in Timor Leste). Uncorrected refractive error was an important cause of moderate visual loss in all countries (highest in Sri Lanka and Bangladesh). In the emerging economy of Timor Leste, unoperated cataract was the commonest cause of visual impairment (moderate: 64.4%; severe: 96.4%) and blindness (79.4%). Surgical complications were also high in Timor Leste. The details are tabulated in Tables 2-4 .
The blindness and visual impairment data from 4 countries (Indonesia, Maldives, Sri Lanka, and Timor Leste) were not (Table 5) . We also compared the data between the countries where RAAB was done in 2016: Maldives, Sri Lanka, and Timor Leste. There were similarities in blind persons (1.7% to 2.8%), principal cause of blindness (cataract), and gender inequality (older females had higher prevalence). Cataract surgical coverage in Timor Leste was less than half of that in the Maldives and Sri Lanka. Accessibility was the principal barrier to uptake of current eye care services in the Maldives and Timor Leste; expense of availing services was the principal concern in Sri Lanka (Table 6 ).
DISCUSSION
Recently the Vision Loss Expert Group has reported the 2015 magnitude of blindness and visual impairment. 13 According to this report in the year 2015, a total of 7.33 billion people lived in the world; 36 million people were blind and 216.8 million people had moderate to severe visual impairment. Female sex was affected more often: 56% blind and 55% MSVI. The largest number of blind and visually impaired people lived in Asia. This report further stated that global blindness has decreased from 0.75% in 1990 to 0.48% in 2015 and global MSVI has decreased from 3.83% to 2.90%, though the absolute number of blind people has increased from 30.6 million in 1990 to 36.0 million in 2015 (17.9% increase) and the people with MSVI has increased from Although the decline in percentage of global blindness and MSVI could be attributed to socioeconomic development, targeted public health programs, and improved access to eye health services, the increase in the absolute number of blind and visually impaired people is due to population growth and population ageing.
14 Based on population-based studies from 1990-2012, the Vision Loss Expert Group of the Global Burden of Disease Study Group reported that, compared with the world average, there was a higher prevalence of blindness and visual loss in South Asia (Bangladesh, Bhutan, India, and Nepal included from the WHO SEAR) and Southeast Asia (Indonesia, Myanmar, Sri Lanka, Thailand, and Timor Leste from the WHO SEAR). 15, 16 They observed that the prevalence of both blindness and MSVI has reduced from 1990 in both regions, though it was higher than the world average.
Obviously these studies did not include the most recent data from Indonesia, Maldives, Sri Lanka, and Timor Leste from 2014-2016. The Indonesian study was conducted by the National Centre of Eye Health and Padjadjaran University for people older than age 50 in West Java province (the most populous province in Indonesia). 11 The Sri Lankan study was conducted by VISION 2020 Sri Lanka (Ministry of Health) for people aged 40 or older. 6 The IAPB-SEAR conducted the RAAB study (people aged 50 or older) with the help of the respective Ministry of Health in the Maldives and Timor Leste. 5, 8 The new data from the Maldives (in press), Sri Lanka (unpublished), and Timor Leste nearly tallies with the data from other South East Asian countries and is worse than the 2010 world data (Table 5 ). Among these 3 countries, the situation is worse in Timor Leste with regards to blindness and cataract surgical coverage.
In addition to accessibility and expenses, we identified 2 further barriers to effective eye care delivery in the South East Asian region in an earlier publication; they were lack of human resources and the urban centric distribution of eye care personnel. 17 Important steps are required to address these issues. We believe that accessibility could be addressed by placing the points of care as close as possible to people through the eye health pyramidal system of service delivery [18] [19] [20] ; expenses could be met either by national eye care subsidies or appropriate health insurance. However, the key will always remain in human resources and equitable distribution of skilled eye health personnel. We strongly believe that training and deployment of allied eye health personnel hold the key to reduction of preventable blindness. 21 Hence, further emphasis must be given to this cadre of people without ignoring other related and equally important elements.
